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Abstract

A virtual enterprise is a new organisational paradigm which
requires novel technological approaches to managing data,
information and knowledge in an efficient way. Knowledge
management systems have been adopted as a solution to deal with
enterprise systems which generate a huge amount of data, and also
need to manage information in an appropriate manner and to share
knowledge for decision-making. However, these systems are even
more essential in the context of virtual enterprises, where business
success is based on interoperability achieved by means of ICT, and
therefore there is a need for a common conceptual framework that
enables partners in the virtual enterprise to share data, information,
and knowledge. Thus, the implementation of this kind of
technologies in virtual enterprises demands new, more specific
requirements. In this paper, we propose a conceptual framework
that introduces the concept of target knowledge as a first step for
implementing efficient knowledge management systems, and for
further knowledge representation in the context of virtual
enterprises. Finally, a classification of target knowledge defined
taking into account several enterprise dimensions is provided.

1. Introduction

The global economy, customer orientation and the swift evolution of Information
and Communication Technologies (ICT) are some of the factors that have
produced a new economic scenario, where information and knowledge have
became strategic resources for enterprises [1]. The virtual enterprise arises in this
context as a new organisational paradigm in which valuable cooperation can be
established among partners in order to exploit competitive advantages by sharing
resources, skills and costs, and by establishing a new model of interoperability

(2].
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A virtual enterprise is a network of independent enterprises, often competitors,
that form a temporary alliance with the aim of developing a product or service so
as to be able to take advantage of new market opportunities and to make it easier
to achieve their objectives by sharing resources and costs [3].

Traditional knowledge management systems have been introduced by
enterprises as a good solution to enable them to share and distribute knowledge
among their employees [4—6]. Nevertheless, in the context of virtual enterprises,
where several partners with different procedures, methods, rules, culture and so
on are integrated within a single virtual enterprise, the implementation of a
knowledge management system is a far more complex task and it cannot be
developed only by applying technological issues. Thus, a common conceptual
framework that enables partners in a virtual enterprise to represent and to share
data, information, and knowledge is needed before establishing a knowledge
management system.

Such a framework should be focused on a holistic point of view of the
enterprise and it is the basis for providing a common understanding about
business for the partners that make up a virtual enterprise. In this paper, we
present a set of knowledge requirements, called target knowledge, that are
needed to develop this kind of systems. They are related to the KM-IRIS
methodology [7], which has been developed by the IRIS Group in order to
implement knowledge management systems in virtual enterprises.

The paper is organised as follows. Section 2 shows a review of the concepts
related to knowledge framework and states the problems related to knowledge
management systems within the context of the virtual enterprise. The knowledge
management approach developed by the IRIS Group is briefly presented in
section 3, as the framework in which the target knowledge is proposed. Section 4
describes the target knowledge defined within this approach, as well as the
classification and analysis performed about it. Finally, section 5 outlines the
conclusions.

2. Knowledge Perspective

The concept of knowledge has been defined from very different points of view,
but in the field of enterprise information systems it has been usually linked to the
concepts of data and information. In this section, we present some definitions of
knowledge in order to provide a characterisation of enterprise knowledge as the
basis for defining the target knowledge that is needed to implement knowledge
management systems in the context of virtual enterprises. Moreover, a brief
review of knowledge management systems, as well as the problems concerning
the virtual enterprise are also detailed.
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2.1. The Concept of Enterprise Knowledge

Data become information when they add value to the enterprise, and information
becomes knowledge when insight, abstraction and a better understanding are
added to it. Thus, knowledge can be defined as the capacity for effective action
in a domain of human actions [8].

On the other hand, Nonaka [9] defines knowledge as the justified belief that
increases the capacity of an entity for effective action. The conventional creation
of knowledge is usually performed following the model in which data are
transformed into information, and information is transformed into knowledge,
but it can also follow the reverse model in which knowledge precedes
information and data [8]. As a result, knowledge can be represented by means of
links among data, information and knowledge inside a system, but other data,
information and knowledge can also come from outside the system through other
connections.

The process of converting this knowledge from the sources available to an
organisation and then connecting people with that knowledge is one of the defi-
nitions provided to explain knowledge management [10, 11]. Furthermore,
knowledge management facilitates creation, access and reuse of knowledge,
typically by using advanced technology, such as the World Wide Web, Lotus
Notes, the Internet and intranets [12].

According to [13] enterprise knowledge can been seen as information made
actionable in a way that adds value to the enterprise. Taking into account this
context, we defined enterprise knowledge as the network of connections among
data and information that enables people involved in the enterprise to act and to
make decisions that add value to the enterprise. Moreover, two dimensions can
be defined in enterprise knowledge, explicit and tacit, following the current
interpretation [5] that defines a fuzzy borderline between explicit and tacit
knowledge.

2.2. Knowledge Representation

A knowledge management system is a specialised system that interacts with the
organisation’s systems to facilitate all aspects of knowledge engineering [4]. The
benefits of Knowledge Management Systems are well-described in a great
number of papers [14], many of which also deal with the context of virtual
enterprises. In spite of different generations of knowledge management systems
are described in [5], where it is also explained why they did not live up to the
expectations they had aroused.

One of the weak points of these systems is the need to link conceptual
framework with technological level, especially for knowledge representation. In
[15], it is stated that knowledge representation is a multidisciplinary subject that
needs to apply theories and techniques from logic, to provide formal structure
and rules of inference; ontology, to define the kinds of things that exit in the
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application domain; and computation, to support the applications that distinguish

knowledge representation from pure philosophy.

Therefore, to communicate and distribute knowledge among the partners in a
virtual enterprise not only technological approach is required. The definition of a
common conceptual framework that enables partners to gain a common
understanding about the business and goals of the virtual enterprise is also
needed. The main problems in establishing this kind of systems in virtual
enterprises are:

—  The partners that make up a virtual enterprise implement different processes
with distinct rules and procedures to perform the main activity of their
businesses.

— The partners in a virtual enterprise usually have different types of
nfrastructure, organisational structure, decisional units, and so forth.

—  The success of each of the partners that make up a virtual enterprise is due to
several factors, such as know-how, the use of resources, core skills, and so
on.

— The data, notations, documents, and so forth managed by each partner are
diverse and sometimes the same documents are used for different purposes.

3. Proposed Approach to Knowledge Management
in Virtual Enterprises

The IRIS Research Group at the Universitat Jaume I in Castell’o (Spain) has

been working on several projects related to the virtual enterprise in different

sectors (transport, tile industry, textile, and so forth) since 1999 [16-18]. The
main aim of these projects has been to define and apply an architecture, called

ARDIN [16], capable of supporting the design and creation of a virtual enterprise

in an integrated way.

Taking into account the problems mentioned above, the group’s research is
currently focused on adding a new dimension to the ARDIN architecture that
enables knowledge to be compiled, managed, and applied within a virtual
enterprise. The new dimension has been formally organised according to the
following issues:

1. A methodology for directing the process of development and implementation
of a knowledge management system in a virtual enterprise called KMIRIS
[71.

2. A set of models to allow the identification, representation, and
communication of the knowledge inherent to a virtual enterprise.

3. The design of a technological infrastructure that allows knowledge to be
stored, processed, and distributed inside a virtual enterprise.

The results shown in this paper are concerned with the second of these issues,
the aim of which is to identify what knowledge is useful to an enterprise in
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general and to provide a conceptual framework that enables to represent
enterprise knowledge.

4. Target Knowledge

In section 2, we have defined enterprise knowledge as actions that allow people

to act and to make decisions with the result of adding value to the company.

Each enterprise has its own vision, mission, and strategies and thus the

knowledge that adds value to its business is different in each particular case.

However, and bearing in mind that some common concepts are to be found in

any enterprise, the framework proposed in this paper provides several conceptual

blocks of knowledge defined according to the dimensions of enterprises in order
to help them identify the most useful knowledge for them, that is to say, their
target knowledge.

In this framework, the first grouping of distinct kinds of knowledge is called a
conceptual block of knowledge. This first classification is made by identifying
the big items related to the enterprise and on which it wishes to develop its
knowledge management system, since these are the most interesting subjects that
the enterprise needs to know in order to gain a deeper knowledge of its
businesses and the capacity to improve them. Furthermore, the aim of improving
knowledge management in the virtual enterprise by establishing a common
conceptual knowledge framework that allows the knowledge representation is
also considered.

The main conceptual blocks of knowledge defined in this framework are
proposed, first, taking into account several enterprise dimensions (organisation,
resources, process, and so forth) suggested in the context of Enterprise
Modelling [19-21], and second the explicit and tacit dimensions of knowledge.
This conceptual blocks of knowledge can be classified into two categories
considering the two criteria above mentioned:

— Enterprise oriented blocks: the blocks defined are: organisation, process,
product, and resource. They have their origin in the enterprise dimensions
proposed in the context of Enterprise Modelling. These blocks are primary
related to explicit knowledge. However, despite the use of the adjective
*explicit’ it must be pointed out that in these blocks we can find both explicit
and tacit target knowledge, since explicit and tacit knowledge are not two
separate forms of knowledge, but instead inseparable, necessary components
of all knowledge [22].

— Human oriented blocks: the blocks defined are: owner, supplier and
customer, administration and trade union, and environment. They are
originated in the tacit dimension of knowledge. At the same way in the
previous case, we can find as tacit as explicit target knowledge in these
blocks, however the most target knowledge defined within these blocks will
be usually tacit knowledge.
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The target knowledge presented in this paper are related to enterprise oriented
blocks, and, despite the fact that each enterprise should identify its own target
knowledge, they can be useful for enterprises like a pattern in the process of
identifying their target knowledge for the conceptual block of knowledge above
proposed. Therefore, in this section, we present a general definition of target
knowledge with the objective of establishing a conceptual knowledge framework
that allows for common understanding among the partners in a virtual enterprise
- something that is needed before the implementation of its knowledge
management system.

This definition is made from the user’s point of view, taking into account, for
each enterprise oriented block defined, the knowledge that partners need to
improve the performance and interoperability of the virtual enterprise. The target
knowledge for each block is defined in the following subsections.

4.1. Conceptual block of knowledge: ORGANISATION

This conceptual block details the knowledge about the structure of the
organisation, providing different visions: administrative, systemic, and from the
human resources point of view. Moreover, it captures the target structure,
decisional structure and rules structure of the enterprise. Therefore, the target
knowledge related to this block can be organised in four ontological categories as
it is shown in Table 1.

4.2. Conceptual block of knowledge: PROCESS

This block provides knowledge on general issues about processes in enterprises
such as ICOMs (Input, Control, Output, and Mechanisms), documents, rules,
know-how, and so forth; and on flows (of work, documents, of material, and so
on). Different levels of processes are then defined including decisional and
collaborative processes. The ontological categories proposed for this block are
shown in Table 2.
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Table 1. Target knowledge for conceptual block of ORGANISATION

Ontological category Target knowledge Description

Target structure Strategic level ‘Lo know which 5 the enterprise’s vision and mission, and

also to identify clesrly which are the strategic objectives
and strategy esteblished in the enterprise in the long term
to reach its mission.

Tactic level To kmow what decisions are taken and how resources are
assigned in the medum term to follow the strategy defined
ai the strategic lavel.

Operative level To know how the enterpris2’s daily sctivities and operations
are planned, coordinated and executed i the short term
and who is in chargs of these activities.

Organisational structure Administrative view To know first which i= the structure from administrative

and exerutive point of view taking into account the different
kinds of virtual enterprises: in star, in network, ansso forth
and, second, which is the organisation chart for individual
enterprise as well az virtual enterprise.

Homon Resourees To know which is the hicrarchie organiation cstablished in

viaw enterprise, defining the different levels that exist that is to
say, departmental units, departmerts, sections, and so on.
System view To know from a system point of view which are the systems
icentified in enterprise and whick are its main functions and
relationships.
Deciscnal structure Deacisional centres To know whieh is the structure of enterprise taking into

aecount the dacision taken by employees at distinct levels.
Cost centres To know enterprise’s ecosts assoeiated a each elemant that

exists in enterprise to analyse them considering different

clusters performed accordng to the strategy acopted

Business rules

Lines of action To know which are ths main gnidelines and directives of
behaviour established in enterprise to achieve a good fune-
tioning of all elements involvad m it.

Hules ‘Lo know which are strict rules provided by the company in
wrder Lo perform all tlie enberprise activilies

Table 2. Target knowledge for conceptual block of PROCESS

Ontelaglenl entegnry

ik s knowledge Thweserlprion

eneral LS ‘Lio know tor each process which ars the slements needed 1o pertcomm & . process, that is to say,
thoe supuis el sl ousput obtained os w e evnsueainks w s el Lo ey
out the pr
Splitiing of To identify she main mascroocoecssses performed in crserpriee cod how they cre divided
Process: mictoprocesses, Eotivibies, tasks
L d for cach process, e1ch o8 srders, delivery notos,
inveoices, and so fmth
AT-TR and TOSRE Ta nndersrand which ia tha envrent stnatinn of srtearprise frocsssss and which shenid he the
ViFws
Proccdu“t:b
Flow Cimoterinls
Ofdata / rprize to te transformed i informatlan
inforToation /£ and inowledge, in order to identify the mam mechenizme, technicuss, and methods wo obtain

infarmatiom Tmeszl-dge.
send step by step how dzelsions are taken in anterprize and they co

rol the anserprise

‘Lo know wiich i= the secusnoe of the diferant tasks the: make up one activioy, and hoer they
are earried ont. and by wha

Lf documents poss Dilikes of forming doecuments involved 1 processes

reformeiion is porforrod

Process level

DipeTative processes hoare the proc zesses developed by enterprise et the operative level, realizing which
oy which oo e ndded velue proesss

than 2 vIE T AT erprEe And ta itz prodines feervicss; and which e thy -nnn"\lna T OCRRAAR

s To know lw Ul proessses relacel o decision-making 0 e strateg i, Laele an] operatiooa]

levz] are implemented.

o whas are the processes that mvolv:

are earried ot

ther portners of virtiol cnterprise and how they
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4.3. Conceptual block of knowledge: PRODUCT

The main knowledge about the products and/or services provided by the
enterprise are described in this block, taking into account the process of
achievement and marketing, the composition options, the quality, the cost and so
forth. Thus, the target knowledge related to this block can be organised in five
ontological categories as it is shown in Table 3.

Table 3. Target knowledge for conceptual block of PRODUCT

Oulolugical category Tarpet knowledge

Descripilivn

(Generation process Manutacturing

lio :dentity which is the way to obtain the prodact in enterprisa {manu-
foeturing, nssembly, projeet, an eo forth) and to Inow the main featares
of the corresponding process to generate the product,

Compositicn Bill of materlels
Compasitinn levels

To idenrify the componants end materials needed to generete one product.
Tr now the different. lavals of enmposgition i whieh the prodnet fan ha
divided inta.

To :dentify the pessibilities of produet confdguration in order to provide
customers different varsions of the same product or the same product
with distinet customisation, ass=mbly or labeling.

To know the standards that ate linked to products developed n enterprise,
lio icentity the doeumentetion periormed about quality product in en-
tarprise and the main links with the other deeumentation genarstad in
cnberpris:.

Crptionality
Quality Standards

Lommmertation
Marketing Samplas

Catalog

Acdversisemant

Trademark

Labels

To know which are the possibilities of offering samples of products o
customers, identifying whiel are the mere useful, more profitable, and =o
forth

Ta wdentify which & the list of products with their refarencas, main fea-
tures, priocs, special conditions, and s on.

To understand which is enterprise’s philosophy for advertisement and
which are the main mechanisma of publicity shet it vses in order to reach
i planned objeclives,

To :dentify which is the philosophy of trademari and whick are the pri-
MATY 85T1008 1o show it

lio know the civerss possibilitiess of pubting labels ta produsts in orcer to
customisasion them taking into oecount sustomer's wishes

Cost Rough [/ After taxes
Frodabilizy

Acced velna for
customers

To anelyse which are the costs as rough as after taxes related to products,
To elassity products taking into account eecnomical profitability of prod-
ners dsvelanad Ty the antarprize

lio classity produacts aecording to the sdded value thet they provida to
cuslomers,

4.4. Conceptual block of knowledge: RESOURCE

Knowledge about human resources and material resources is classified in this
block into three main categories: location of these resources, potential use of
them, and finally, the cost associated. The target knowledge related to human

resources is shown in Table 4.

! The target knowledge is only shown for products, it would be really similar for services.
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Table 4. Target knowledge for conceptual block of ORGANISATION

Cutulogical catepory Targol hovwledge Descriplicn

s i opder b perfaon ils activibes
chwr pariners oovorlual enlerpr s
tazke.

Luvation Tnbecnul wirilar s

Tnbssr—snlarprise

Exrernal To idersify feasible human resourecs that thoy do net helong so enterprise, Hos shas conld be
ns=etul m the finue ta reacs its objectives.
Potenzinl Availobility To know which iz the aviilability of the external human rezouress in order to cover difforoni
Jobe
Currizulum Ter kusewe whiels wopls"s curtie

ET

as well aw axleruel iv
Hnowladgo To analyse which are the mein lodge t
Claparcity T krowe which iz she volnme of wark with which peaple enald eontribmte b pertorm he

PenT ENiErpriss PIocesses

Alility i thes mmin kove-Twow aleoy el proesss wod so ool sl peopls
TEpeTisnes Ta elassify penple recording 0 1741 arperisnees in severe] knowledge carraories and e salving
dlitterers Eind of problems
Uewn Teemgh [/ After taves To analyse which are rhe costs as romgh az after baves relased oo hirman resnnness
Hrafitahility ‘T knew the fenmomice] prolifahility of fnmen resontees
Addec value for ‘Lo know which eme che human resources that provide en added veloe to onstomers.
usliiners

4.5. Analysis of target knowledge

The target knowledge presented above can be classified, using the ontological
categories provided in the previous tables, into several categories, which are
defined from two points of views:

1. First, the Enterprise Modelling field [19-21], in which the intention is to
analyse the enterprise from a holistic point of view and therefore several
dimensions related to the enterprise [23], such as organisation, process,
product, and so forth, are defined.

2. Second, Knowledge Learning theory, in which the way to learn is based on
three issues: concepts, procedures, and attitudes.

The result of this classification can be seen in Table 5.

Table 5. Framework to classify target knowledge

Organisation Trocess Mroduet, Resonrce
Conecepls  Targel siruclure Genernl Conmnposilion Taealion
Organisational strueture Procoss level  Qualicy Potential

Decisional strueture

Procedures Dusiness rides ows Generation procoss Cost
Cliwl,
Attitudes Business rles Marketing

4.6. Conclusions

Knowledge management systems can be used in virtual enterprises in a similar
way how they are used in an individual enterprise. However, the specific features
of this new organisational paradigm requires the introduction of a conceptual
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framework of knowledge, which enables the partners that make up a virtual
enterprise to share the same concepts and to be more familiar with the other
partners’ procedures and attitudes, in order to implement an efficient knowledge
management system.

In this paper, we have defined the target knowledge to establish this
framework in a virtual enterprise, while considering each conceptual block of
knowledge (enterprise oriented) proposed in the approach for knowledge
management defined by IRIS Group, that is to say, organisation, process,
product, and resource. The target knowledge defined has been classified taking
into account two points of view, in order to provide a basis that can be used as a
reference for further representation of knowledge by virtual enterprises that need
to implement a knowledge management system.
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